Pathophysiological Mechanisms of Parvovirus B19 Infection
Schenk et al. reported a high prevalence (67%) of parvovirus B19 (B19V) DNA in myocardial autopsy samples from subjects without acute myocarditis (AMC) or dilated cardiomyopathy (DCM). The presence of B19V DNA was highly associated with B19V immunoglobulin G (IgG) seropositivity, and the prevalence corresponded to the previously reported prevalence in patients presenting with AMC and DCM, who had viral loads comparable to those in the samples evaluated by Schenk et al. The distribution of B19V genotypes was age related according to the known epidemiological shift. The authors conclude that the detection of B19V genomes in myocardial tissues by PCR has to be interpreted carefully and is not proof of a causal relationship between B19V infection and cardiac disease (14) . These data indicate the necessity of additional diagnostic parameters apart from the mere PCR amplification of B19V DNA, the quantification of the B19V load, and genotype analysis for establishing the etiopathogenic link of B19V infection to AMC and DCM.
The frequent detection of B19V DNA in endomyocardial biopsy (EMB) samples from AMC and DCM patients, as well as interesting associations between the presence of B19V DNA and differential clinical courses or responses to immunomodulatory treatment (1, 3, 7-9, 11, 13), has suggested an etiopathogenic link of B19V to these cardiac diseases. However, the PCR proof of the presence of B19V DNA in EMB samples lacks a prognostic impact for AMC patients, as opposed to the immunohistological proof of inflammation (6) . Data from control patients with hypertension or coronary artery disease suggested substantially lower prevalences (4 to 7%) of B19V genomes in controls without DCM than in DCM patients (12) , and positive B19V IgG serology correlated in only up to 30% of cases with the PCR results for B19V genomes in EMB samples from Ͼ2,300 AMC/DCM patients. Systematic investigations of EMB samples from controls without cardiac diseases were not performed due to obvious ethical restrictions.
Epitope-specific analyses of the B19V humoral immune response patterns are not only useful to detect acute B19V infections, which were reported to occur in 48% of AMC versus 7% of DCM patients, but may also prove helpful in differentiating patterns of chronic B19V infection from those of persisting/reactivating B19 infection (2). B19V antigen-specific CD8 ϩ T cells are identifiable in subjects with recent viremic infections presenting with noncardiac diseases (5, 15) and AMC (15) . For an AMC patient with initial B19 viremia, the analysis of antigen-specific CD8 ϩ T cells targeting distinct B19V NS1 epitopes revealed the dominance of Th1 and cytotoxic-T-cell phenotypes and highly restricted T-cell receptor V␤ expression, indicating the specificity and importance of the antiviral T-cell response for the substantial decrease of B19 viral loads in EMB samples during the natural course of AMC. This finding was paralleled by dynamic evolution of the humoral antiviral response patterns, with the emergence of B19V NS1 antibodies in follow-up investigations (15) . In the light of the Th1-dominated antiviral T-cell response, interferon treatment, which is effective in DCM patients with coxsackievirus persistence (4, 10), may be a suitable immunomodulatory therapy in appropriately selected patients with relevant B19V myocardial infections.
The publication by Schenk et al. (14) will likely induce more holistic investigations to unravel the still intriguing link between B19V and AMC/DCM. The differentiation of biologically relevant B19V infections from asymptomatic B19V persistence may ultimately be of paramount importance for the selection of patients with B19V myocardial infections, who may be suitable candidates for antiviral treatment strategies.
